The theory of m~homodular ortholattices provides mavhematicat constructs utilized in the quantum logic approach to the mathematic~l foundations of quantum physics. There exists a remarkable connection between the mathematical theories of orthomodular ortholattices and Baer *-semigroups; therefore, the question arises whether there exists a phenomenologieally interpretable role for ]3acr *-semigroups in the context of the quantum logic approach. Arguments, involving the quantum theory of measurements, yield the result that the theory of Baer *-semigroups provides the mathematical constructs for the discussion of "operations" and conditional probabilities.
Introduction
An affirmative answer to the following question would be extremely useful in the quantum logic approach to the foundations of quantum physics:
Question I. Does the collection of events pertaining to a physical system, which exhibits quantum effects, admit a phenomenologically interpretable orthomodular ortholattice structure ? If the word "orgholattice" is replaced by "orthoposet", then the answer is evidently affirmative. This aspect of Question I will be reviewed in Section I.
There exists a remarkable connection between orthomodular ortholattices and Baer *-semigroups. If (S, o , . , ') is a Baer *-semigroup, then there exists an orthomodular ortholattice (P' (S), N, ') with P ' (S)C S. If (L, < , ') is an orghomodu]ar ortholattice, then there exists a Baer *-semigroup (S(L), o, ,, ') where S(L) consists of a set of mappings of from L into L and there exists an injective mapping ]:L->S(L).
Since orthomodnlar ortholattices evidently have a role in the quantum logic approach 1 and since orthomodular ortholattices and Baer *-semigroups are closely related mathematical objects, the following question arises: * Supported in part by the United States Atomic Energy Commission. I ~'or example, the set of events has the structure of an orthomodular ortholattice in yon Neumann's Hilbert space model of quantum mechanics.
Question, II. Do Baer *-semigroups have a phenomenologicalty interpretable role in the quantum logic approach ?
In Section II, this question Mll be answered positively provided one accepts a number of assertions of the conventional quantum theory of measurements 2. Indeed, the theory of Baer *-semigroups will provide mathematical constructs for the discussion of operations a and conditional probabilities within the context of the quantum logic approach. A corollary to the affirmative answer of Question II will be the assertion that the orthoposet of events in Question I is an ortholattiee. Furthermore, a new approach to the phenomenological interpretation of the lattice operations wilt be obtained.
Necessary definitions and theorems from the theories of orthomodular ortholattices and Baer *-semigroups are included in an Appendix.
I. Event-State Structures
The quantum logic approach to the mathematical foundations of quantum physics studies %vo distinguished sets, the set of events and the set of states, pertaining to a physical system. Some formulations of the quantum logic approach treat events as primitive entities and states as derived entities (see, for example, [3, 4, 12, i3, 23] ). Other formulations treat the events and the states as equally primitive entities (see, for example, [7, 9, 15, 17, 18, 25, 28, 30] ). Although the collection of axioms varies from one formulation to another, the following definition yields a mathematical structure which is widely utilized.
Definition 1.1. An event-state structure is a triple (d ~, 3,, P) where i) g is a set called the logic of the event-state structure and an element of ~ is called an event, fi) 3, is a set and an element of 3, is called a state, iii) P is a function P : @ × 3, -> and if e { 3,1(P) (respectively, e C 3"0(P)) then the event p is said to occur (respectively, non-occur) with certainty in the state ~, and v) Axioms 1.1 through 1.7 are satisfied. Axiom 1.1. If p, q C g and 3,1 (P) = 3,1 (q), then p = q.
